It is well known that multiply imaged quasars are likely to be a ected by microlensing. Quadruply imaged systems are especially useful laboratories for studying microlensing because their macrolens models are relatively well constrained. We begin with analytical results for a simple family of galaxy models. These results can be used to estimate the magni cations and time delays for the quadruple systems. We compute expected brightness uctuations due to microlensing in several such systems for a range of source sizes. Among these we treat for the rst time the limiting case of a completely unresolved source.
INTRODUCTION
Gravitational microlensing (Chang & Refsdal 1979; Young 1981; Gott 1981 ) has now been rmly established in the quadruple lens 2237+0305 (Irwin et al. 1989; Pen et al. 1993; Houde & Racine 1994 and references therein). Indications of microlensing have also been found in the gravitational lenses 0957+561 (Schild & Smith 1991; Falco, Wambsganss, & Schneider 1991) , and in the quadruple lenses PG1115+080 (Vanderiest et al. 1986; Schechter 1994 ), H1413+117 (Altieri & Giraud 1991 , Arnould et al. 1993 ) and MG0414+0534 (Schechter & Moore 1993; Falco 1993 , Angonin-Willaime et al. 1994 . There have been numerous theoretical studies (e.g., Kayser, Refsdal, & Stabell 1986; Wambsganss & Paczy nski 1991; Witt & Mao 1994 and references therein) of microlensing in such systems, most of which focus on 2237+0305 and were carried out prior to the observation of microlensing events in this system. While the quadruple lens { 2 { 2237+0305 has the most favorable microlensing geometry of all known systems, there has been a widespread appreciation that microlensing should be a general property for multiply imaged quasars (Blandford & Narayan 1992; . Nevertheless little quantitative theoretical work has been done on systems other than 2237+0305.
In this paper, we investigate macromodels for several known quadruple lenses (listed below) and use them to predict microlensing amplitudes and timescales. The theoretical models for these systems are better constrained than those for the two image systems. Moreover, the time delays between images are expected to be small, so that the microlensing events can be readily distinguished from the intrinsic variations. These systems are therefore particularly suitable for microlensing studies. In x2, we illustrate the uncertainties in the theoretical modeling by analyzing a simple potential parameterization. In x3, we perform microlensing calculations for models of known quadruple systems and estimate the optical variability of the quadruple images caused by microlensing and the time scales for microlensing. We compare our theoretical results with the observations of MG0414+0534 to obtain a limit on the size of the quasar. In x4, we summarize our results and draw the conclusions.
MACROMODELS
Five con rmed quadruple lenses are listed in Table 2 . The source redshifts are known for all the lenses. Plausible identi cations of the lensing galaxy have been made for all except 1413+117 (see the Table in Surdej et al. 1993, p. 207 and references therein) . In two cases redshifts have been measured from absorption lines, and in a third, MG0414+0534, a Na D line has been identi ed recently at redshift 0.468 (Lawrence, Cohen & Oke 1994) . All the lenses have been modeled theoretically. The image positions can be tted with a precision < 0 00 :02 for some lenses (1115+080, 2237+0305, and 1413+117), while others are more di cult to t. Furthermore the theoretical ux ratios are only consistent with the observed ux ratios within a factor of 2 (e.g., Kochanek 1991; Witt & Mao 1994; Wambsganss & Paczy nski 1994; Hogg & Blandford 1994 , Kormann, Schneider & Bartelmann 1994 . A variety of potential forms have been shown to t the lenses equally well (Kochanek 1991; Wambsganss & Paczy nski 1994) . In this paper we will study a simple family of models similar to those used in Wambsganss & Paczy nski (1994) . The models are su ciently simple to derive some general analytical results which we then use to investigate the essentials of macromodels.
We adopt a two dimensional potential with the following form (x; y) = b 2? r + g 2 (x 2 ? y 2 ); 0 < < 2
where r = (x; y) gives the angular coordinates on the de ector plane, b is the critical radius, is the power law index of the potential with respect to the radius r, and g is a small global external shear to break the spherical symmetry of the potential. Since for g = 0 the potential would yield { 3 { only two images, a global shear is needed to obtain four images. Notice that since the potential is singular at the origin, we have either two or four images depending on whether the source lies outside or inside the central caustics. All the lengths in eq.
(1) are expressed in angular units. All of the following results can be extended to the case = 0, the case of a point mass, for which the 2D potential is proportional to ln r. For a given global shear term g , one can show that for an image at radius r, the surface density and shear as de ned by Young (1981) 
As an example, for g = 0, we have = = 1=2 at the critical radius (r = b) for a singular isothermal sphere ( = 1). Note that the the surface mass density and shear term at the position of a macroimage are the important quantities for studies of the microlensing behavior of the image.
We will return to this point in x3. 
The surface densities, external shears (vector sums of the global and local shears) and magni cations are 
The total magni cation can then be found to be:
Notice that when increases, the total magni cation also increases. Another interesting quantity is the time delay between the images. Using the time delay map (cf. Schneider, Ehlers, & Falco 1992, p. 171): t(x; y) = D Now let us apply our analysis to the observed systems. Kochanek (1991) showed that the critical radius b is extremely well constrained. After the models satisfy the critical radius constraint, the main constraint left is the axis ratio. That is, for models with di erent , the axis ratio of the predicted images, R = j(y 1 ? y 2 )=(x 3 ? x 4 )j, must be the same as the observed axis ratio R obs . In the limit of small external shear g this condition can be expressed as
Substituting this condition into eq. (6) and (8), we obtain the total magni cation and time delay as a function of 4
The lensing galaxy in 2237+0305 is closely aligned with the line of sight. For 1413+117, the lensing galaxy is not yet detected, however the image con guration strongly suggests a nearly perfect alignment of the lens and the line of sight. Our analysis is therefore particularly appropriate for these two quadruple systems. We estimate the axis ratio by simply dividing the distances between the diagonal pairs of images. This gives R 0:90 for 2237+0305, R 0:8 for 1413+117. Substituting these values into eq. (10), we obtain = 40 for 2237+0305 and = 20 for 1413+117, these values should be compared with the numerical results (reported below) = 30 and = 18:5. The larger di erence of 2237+0305 is expected because this system is not as symmetric as 1413+117. All of the scalings are in excellent agreement with the results in Wambsganss & Paczy nski (1994) .
We now model the systems more realistically using the 2 minimization method of Kayser et al. (1990) and Kochanek (1991) . For PG1115+080 and 1413+117, the image positions and ux ratios are taken from Table 2 in Kochanek (1991) . For 2237+0305, the image positions are taken from Rix, Schneider & Bahcall (1992) while the ux ratios are taken from the CIII] line observation by Racine (1992) . For MG0414+0453, the image positions and ux ratios are both from Katz & Hewitt (1993) . We do not attempt to model 1422+231 as this system is more complex (cf. Kormann et al. 1994) . Each of the four systems is modeled with = 0:5; 1, and 1.5.
In Fig. 1 , we plot the resulting surface densities and external shears which are also listed in Table 1 . Surprisingly, the values of and at the position of the images seem to be con ned { 5 { to a straight line for each . With hindsight we were able to derive these loci from our model potential. The axis ratio R varies between 0.7 to 1 and depends linearly through eq. (9) on the external shear g . The range in g or R is directly related to the range of or at the positions of the images (cf. eq. 5]). If we simply eliminate the global shear g from eq. (5) we obtain the following linear relationship of and at the position of the macroimages, = 4 ? ? 1 (11) The straight lines closely trace the points in the { -plane. Note that the spread of the points on the lines is larger for smaller than for close to 2 because of the factor (2 ? ) in eq. (9).
The major uncertainty lies in the parameter , which expresses the deviation of the potential from an isothermal sphere. There is little observational data on the mass distribution of elliptical galaxies although the rotation curves of spiral galaxies seem to indicate that the power law index lies in a narrow range 0:8 < < 1:2 for the bright galaxies (e.g., Persic & Salucci 1991) .
Furthermore, the observed lens sample is entirely consistent with = 1 (Kochanek 1993) , while other potential forms do not seem to be compatible with the observed sample (Maoz & Rix 1993) . The allowed range of may therefore be substantially narrower than the range plotted in Fig. 1 (0:5 < < 1:5), restricting the values of and to a smaller region than indicated.
MICROLENSING
In 2237+0305 microlensing is already well established. Based on the similarities of the surface densities and external shears between all the quadruple lenses, it is therefore natural to expect the probability of microlensing to be roughly the same for all the quadruple lenses in Table 2 . They would di er, however, in the timescale, magnitude, and frequency of microlensing. Their detectabilities for a given duration of observation will also vary. In what follows we brie y review the theory of microlensing, present some simple tools to estimate the microlensing activity for quadruple lenses and obtain a limit on the size of the source using the recent observations of MG0414+0534.
Theory of Microlensing
From modeling the potential of a lensing galaxy, we obtain two essential microlensing ingredients. These are the surface mass density, , in units of the critical surface mass density and the external shear, , due to the surrounding matter at the macroimage. For a circular light bundle, the surface density only changes the size of the bundle while the external shear deforms the circular shape into an ellipse. These two parameters determine not only the average magni cation of the image but also the global structure of the caustic network. In the following, we will assume { 6 { all the mass is contained in compact objects like stars and ignore the smoothly distributed matter (see, e.g., Kayser & Refsdal 1989 for further discussion).
The time scale of microlensing, t E , is usually de ned as the time taken by the source to cross one Einstein radius. It can be expressed as t E = E =v t , where E is the projected Einstein radius on the source plane and v t is the transverse velocity relative to the caustic network. E and its corresponding Einstein radius on the lens plane, z E , are determined by the lens redshift, source redshift and the mass of the lens, M. The Einstein radius scales as M 1=2 ; therefore strictly speaking, the Einstein radius is a distribution determined by the stellar mass function. However, the in uence of the stellar mass function can be mostly accounted for by its rst momentthe average stellar mass (see e.g. Witt, Kayser & Refsdal 1993) , hMi. In most applications it is therefore appropriate to use identical lenses with mass equal to hMi. We also adopt this approximation in our analysis.
The transverse velocity v t can be obtained by summing the projected velocities of the observer, of the lensing galaxy and of the source at the source plane (Kayser et al. 1986 ). However, there is virtually no information about the velocities other than the velocity of the Galaxy relative to the microwave background. In Table 2 , we give one estimate of the transverse velocity. We assume that each component (observer, lens and source) has a 3D velocity of 400km/s and their directions are random on the sky. The transverse velocity is then estimated as the rms of the velocity perpendicular to the line of sight by properly taking into account the geometrical and time dilation e ects of the velocities (Kayser et al. 1986 ). We might also have obtained a di erent estimate of the transverse velocity by utilizing our projected transverse velocities v obs relative to the microwave background in the direction of the quasars. We assume that all the velocities are in the same direction and perpendicular to the line of sight with the lensing galaxies having a velocity of v d = 400 km/s and the quasars static (v s = 0). The transverse velocities derived in this way di er < 25% from the rst estimates, and therefore are not shown in Table 2 . We mention in passing that the frequency of microlensing is determined not only by the magnitude of the transverse velocity but also by the angle between the velocity and the external shear.
The most interesting events of the light curves are the high magni cation events (HMEs), i.e., asymmetric peaks in the light curve (see Fig. 2b ). They occur when the source crosses a microcaustic and two micro images (dis-)appear. The amplitude of HMEs (or general events) is determined not only by the microlensing parameters (or equivalently the caustic network) but also by the nite size of quasars. The nite size of a quasar provides an additional smoothing in the light curve, and is usually given in units of E . Loosely speaking, if the source radius is bigger than the average spacing between the caustics, then most (all) events are smeared out and only smooth and more symmetric-like variations can be observed (see Fig. 2a top panel) . However, if the source radius is smaller than the typical spacing between the caustics, then most HMEs are resolved and are generally asymmetric. We can therefore roughly classify the light curves into two types, smooth and resolved, depending whether their source radius is larger or smaller than the average spacing between the caustics. For a resolved HME, the steep side of the peak is directly connected to the source size and the transverse velocity v t . We will de ne the rise time of an event, t HME , as the time interval between the bottom to the top of the event (cf. Witt & Mao 1994) . The average rising time satis es: ht HME i = c HME r s v t :
The constant c HME depends on the source pro le and also slightly on the direction of motion relative to the shear. For a source with Gaussian pro le we obtain from numerical simulations c HME 3:5 1 .
We now consider the average spacing (time duration) between two caustics. The average spacing is obviously inversely proportional to the the average number, hN caustic i, of caustic crossings (number of events) per unit length E or the corresponding time interval t E . N caustic is independent of the average stellar mass and depends mainly on the average magni cation h i of the macroimage. For = 1 we obtain along the line = 3 ? 1 in Fig. 1 The formula on the left side is for source motions parallel to shear and on the right side is for motions perpendicular to the shear. While for source motions parallel to the shear the average number of caustic crossings increases in proportion to the magni cation, we found that for motions perpendicular to the shear that the total number of caustic crossings for a whole track remains constant. Since the diameter of the total caustic network perpendicular to the shear is proportional to j1 ? ? j= 1=2 (see e.g. Kayser et al. 1986 ) we obtain the formula on the right side. In general hN caustic i ? > hN caustic i jj .
The duration of an event is approximately 2ht HME i. To obtain well resolved HMEs, the average duration of an event must be shorter than the average time interval between two adjacent caustics, i.e., 2ht HME i = 2c HME r s =v t < t E =hN caustic i. Thus the smaller the source \diameter" is compared with the spacing between the caustics the more likely it is to observe a single \clean" HME without any distortion. The rise time of a resolved HME event can be easily measured.
In contrast, for 7r s > E =hN caustic i the caustic network is too dense and almost no event can be identi ed. In particular, for 7r s E =hN caustic i we get only smooth, symmetric variations over a long time scale in the light curve. Using the values in Table 2 and eq. (13) for = 1, we nd that the two quadruple quasars MG0414+0534 and PG1115+080 have the property that the for images A1 and A2 the HMEs are smeared out (not resolved) while for the images B and C HMEs are less frequent and individually observable (cf. Fig. 2 ). The amplitude of events in B and C should be much stronger than in image A1 and A2. This is a promising circumstance, since after several years of observations it might be possible to classify the light curves for each image and therefore derive conclusions about the source size and the average stellar mass in the lensing galaxy. Since the Einstein radius in the source plane E is proportional to hMi 1=2 , we could for example exclude or con rm a hypothesis that the average stellar mass in the lensing galaxy is hMi = 10 ?5 M or smaller (see Refsdal & Stabell 1993) . If the average mass is indeed so small, then no HMEs should be observable in any image and only smooth variations can occur.
Optical Variability caused by Microlensing in Quadruple Lenses
The contribution of microlensing to the optical variability of quasars is still controversial. Generally speaking, if the variabilities are intrinsic, then high redshift quasars should show less variability as they su er more from time dilation. However if microlensing contributed signi cantly to the variability, then the variability should not show a strong dependence on the redshift as the lenses are located at low redshift (z < 1) and the distances to the high redshift (z > 2) sources do not depend signi cantly on the redshift. Two recent studies have reached contradictory conclusions (Hawkins 1993; Hook et al. 1994 and references therein). We note that these studies su er the usual uncertainties induced by source evolution and potential observational biases. A de nitive study must take these e ects into consideration.
Despite the uncertainty in the role of microlensing for the variabilities in the general quasar population, we know microlensing must contribute to the variability in the quadruple quasars; therefore it is important to compute various measures of uctuation in the light curve. We have computed the mean hmi and mean square brightness uctuation h m 2 i 1=2 (in magnitudes) caused by microlensing for very long light curves (800-1000 Einstein radii long), where m(t) = ?2:5 log( (t)=h i); and m(t) = m(t) ? hm(t)i: (14) where h i is the average magni cation of the macroimage. In Fig. 3 the results for hmi (dashed lines) and h m 2 i 1=2 (solid lines) for the radii r s = E = 0; 0:1 and 1 is shown (top to bottom). The models are computed for the case = 1 along the line = 3 ? 1 (see x2). Each value was computed for three di erent samples of 10 5 stars with equal mass. In the top curve (r s = 0) the error bars are indicated. While large experiments would give smaller uncertainties, the present experiments yield a number of interesting results.
We checked our results with the magni cation uctuations h 2 i=h i 2 obtained analytically by Seitz et al. (1994) for r s = E = 0:01 and 1.0 for = 0 and di erent densities . The values agree with each other within the error bars of our computations. The advantage of h m 2 i is that it converges even when r s ! 0, whereas h 2 i diverges to in nity as a result of the asymptotic behavior of magni cation p( )d / ?3 d ; ! 1. The uctuation for r s = 0 is obviously an upper limit for the rms variability hm rms i = h m 2 i 1=2 caused by microlensing for an image of a (quadruple) quasar. We note that the quantity h mi cannot be determined directly by observations because of the unknown average magni cation of the images, however the rms can be determined without the knowledge of the average magni cation.
Examining Fig. 3 we see that for images of positive parity the rms is about hm rms i < 0:6 mag and for images of negative parity hm rms i < 0:9 mag at a quadruple lens. The macroimages of positive parity have smaller uctuations because their magni cations must be larger than one whereas the macroimages of negative parity have no lower limit in magni cation. Thus for a given average magni cation, the uctuation for images with negative parity is larger. The rms becomes signi cant smaller than the upper limits when r s = E > 1, which might indicate a) the source radius is very large, b) the average stellar mass is quite small, or c) the magni cation of the image is very large with h i > 20. Note that in Fig. 3 as ! 0:5 the magni cation becomes in nite and the rms tends zero. We caution the observers that a small rms observed over a short period of time may not be interpreted in this way because the image can be in a quiescent state. Such a state can have magnitude variation smaller than 0.1 mag for 1t E (Witt & Mao 1994) . Therefore reliable inferences can only be obtained when a lens has been observed for a su ciently long time ( > 3t E ).
Microlensing in MG0414+0534?
Recent observations reported by Schechter & Moore (1993) , Falco (1993) and AngoninWillaime et al. (1994) in the I-band of the four images of MG0414+0534 revealed some evidence that microlensing may be occurring in each of the four images. Each of the authors nd signi cant di erences between the observed radio ux ratios (cf. Hewitt et al. 1992 and Katz & Hewitt 1993 ) and the I band optical ux ratio. Schechter & Moore (1993) reported a ux ratio A 2 =A 1 = 0:45 0:06 obtained from ground based data, which was subsequently con rmed with HST (Falco 1993) and CFHT (Angonin-Willaime et al. 1994) . By contrast, in the radio, the ux ratio is A 2 =A 1 = 0:9 (Katz & Hewitt 1993) , close to the theoretically expected value. The predicted near equality of A 1 and A 2 results from their lying close to a critical curve. The optical to radio ux ratios for components B and C agree more closely with component A 1 than with A 2 .
It might be that the quasar is varying intrinsically, with the di erence in the ux ratio due to the time delay between images. Since this would mean that the source is varying by more than a factor of 2 on the scale of the time delay (less than a few hours), we regard this as unlikely. A more natural explanation is microlensing. It is believed that the source size of a quasar in the radio band is at least one hundred times larger than that in the optical continuum (Blandford 1990) . We therefore expect little or no e ect due to microlensing in the radio band but signi cant e ects in the optical band. This would provide us a very plausible explanation for the observed ux ratio di erences in the I and radio bands. For the sake of argument we would then assume that the observed ux ratio in the optical is due to microlensing and derive an upper limit for the source radius under this assumption.
In Fig. 4 we show the computed ux ratio of the images A 2 =A 1 for three di erent source radii r s = E = 0:04; 0:1 and 1.0. We took = 1 for the macromodel as reported in Table 1 . The theoretical ux ratio of our model is A 2 =A 1 = 1:1, di ering somewhat from the observed ratio in the radio. Such disagreement is common in the modeling and probably indicates oversimpli cation in the parametrization of the potential. However, this uncertainly does not change our results signi cantly. The light curves are computed for a sample of 5 10 5 stars of equal mass perpendicular to the shear. A Gaussian source pro le was adopted (for method see (16) where m , the standard deviation of the distribution in magnitudes is not to be confused with the surface density parameter. The distribution is slightly shifted because the theoretical average ux ratio is A2/A1=1.1 equivalent to 0.1 mag. The Gaussian shape of the distributions is the natural result of the central limit theorem. The ux ratio distribution becomes narrower ( m decreases) for larger source radii. Thus the observed optical ux ratio for A2=A1 is unlikely, but not ridiculously so if the source is small. An estimate of the probability to observe the optical ux ratio for MG0414+0543 yields P(0:4 < A1=A2 < 2:5) = P(?1 < m A1=A2 < 1) = 0:87 for r s = E = 0:04 and 0.96 for r s = E = 1:0.
From the standard deviations for three di erent source radii (r s = E = 0:04; 0:1; and 1.0), we can obtain an approximate scaling formula between these two quantities ( m and r s ) 1= m1 ? 1= m;max 1= m2 ? 1= m;max r 1 r 2
1=2
(17) where r 1 and r 2 are two source radii, and m1 and m2 are their corresponding standard deviations and m;max 0:72mag in this case. m;max is the maximum standard deviation which is obtained in the limit of an unresolved source (r s = 0). We note that the standard deviation does not diverge to in nity for r s ! 0 because of the nite limit of the rms as obtained in x3.2. We also caution that the scaling formula may not be valid for large sources (cf. Refsdal & Stabell 1993 for an analytical formula for = 0), although it gives the correct asymptotic behavior ( m ! 0 when r s ! 1). Considering this limit of the standard deviation it is somewhat unusual that one observed a di erence of m A1=A2 = ?1mag in the two images A1 and A2. This observation is, however, not outside the 2 limit. If the microlensing interpretation is correct we expect that m A1=A2 will increase in the coming years. However, if the ux ratio remains constant, this will favor the argument that we observe di erential reddening (Lawrence et al. 1994) or magni cation gradients in the two components.
{ 11 { Assuming that the ux discrepancy is due to microlensing, we can use eq. (17) to set limits on the source radius for any given observed ux ratio. For MG0414+0534, we obtain a 95% limit for P(0:4 < A1=A2 < 2:5) = 0:95 when r s = E 0:92. In other words, the 95% limit of the source radius in the optical is r s < 0:92 E 10 16 (hMi=0:1M ) 1=2 cm. Examining the light curves in Figs. 2 and 5 for image A1 and di erent source radii reveals very di erent time scales for the microlensing variations which we did not consider in our analysis. A tighter limit on the source radius is possible with more observations and more thorough analysis of other information contained in the light curves.
DISCUSSION
We have shown that the con guration of image positions of almost every known quadruple lens can be reproduced by a simple potential model with a variable power law slope. The assumed slope of the lensing galaxy is closely coupled to the magni cation of the images. Shallow slopes for the surface mass density of the lensing galaxy give higher magni cations than steeper slopes. For this reason a King model or a de Vaucouleurs model for a galaxy would predict smaller magni cation for the images of a quadruple lens than an isothermal sphere model. To avoid this ambiguity and a biasing of the results it is important to nd models (ideally non-parametric) which can actually t all the observed data including the ux ratios of the images. Another way to distangle information about the potential shape of the lensing galaxy is to combine observations of microlensing with the models of the potential. Throughout the paper, we have assumed that the smoothly distributed matter is not important, it is not clear whether this assumption is valid as the nature of dark matter is still an open question. If the contribution of the smoothly distributed matter is not negligible, then the microlensing parameters of quadruple lenses have to be modi ed (Kayser & Refsdal 1989) . The ongoing experiments to detect massive compact objects in the Galactic halo should shed some light on this problem (Aubourg 1993; Alcock 1994; Udalski et al. 1994 and references therein).
We have obtained from the numerical simulations the average spacing between caustics. Based on this knowledge, we present a simple criterion to classify the light curves into two categories, smooth and resolved, depending the relative sizes of the source radius and the average spacing between caustics. We propose to use the rms of the magnitude to measure uctuations in the light curve because h 2 i diverges for a point source. Using this statistic we obtained, for the rst time, an upper limit for the rms variability caused by microlensing in quadruple lenses. For MG0414+0534 an upper limit for the source radius is obtained, assuming the di erences of the observed ux ratios in radio and optical band in image A1 and A2 are due to microlensing. This is possible because the close pair A1 and A2 are predicted to have a ux ratio very close to 1. This method fails currently to yield limits for PG1115+080 because the observed ux ratio in the optical is close to the theoretical predicted one.
For all the quadruple lenses, microlensing seems inevitable. For MG0414+0534 and PG1115+080, there is already observational evidence for microlensing. Regular samplings of these systems would allow a systematic analysis of their light curves. To resolve HMEs in the light curve, we recommend that the frequency of observation should be every ht HME i=10 days for the quadruple lenses. This would mean 2237+0305, MG0414+0534 and PG1115+080 would be observed roughly every 10 days, 50 days and 40 days, respectively. Besides such regular observations, one would bene t from observing every day for one to two weeks during a year to rule out any intrinsic variability of the quasar. If a quasar has intrinsic variability then the frequency of observations has to be adjusted to this time scale as well in order to discriminate between microlensing and intrinsic variability.
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